Stroke survivors often experience serious cognitive impairment which may impact on their functional activity and the ability to lead an independent life. However, there is paucity of information on the relationship between post-stroke cognitive impairment (PSCI) and functional activity of Nigerian stroke survivors. This study therefore examined the relationship between post-stroke cognitive impairment (PSCI) and functional activity of stroke survivors attending physiotherapy clinics in Maiduguri, north-eastern Nigeria. A cross sectional study design was utilized and a purposive sampling technique was used to recruit participants for this study. One hundred stroke patients from Physiotherapy clinics in Maiduguri, north-eastern Nigeria participated in this study. Data forms were used to obtain information on socio-demographic and clinical characteristics of the participants while Mini-Mental State Examination (MMSE) and Barthel Index (BI) scale were used to obtain information on cognitive impairment and functional activity of the participants respectively. Descriptive statistics of mean, standard deviation, frequency and percentages were used to summarise the socio-demographic and clinical characteristics of the participants. Spearman's Rank Order Correlation was used to investigate the relationship between PSCI and overall functional activity of the participants on one hand and between PSCI and components of functional activity of the participants. Out of the 100 stroke survivors that participated in the study, 55% were male while 45% were female. The mean age and post-stroke duration of the participants were 55.16 ± 10.01 years and 9.90 ± 10.07 months respectively. The results showed that a positive and significant relationship existed between PSCI and 40, 0.45, 0.40, 0.41, 0.39, 0.44, 0.50 and 0.53 respectively. The outcome of this study showed that the relationship between PSCI and functional activity of the stroke survivors was significant and positive. Furthermore, correlation was highest between PSCI and mobility component of functional activity. It is concluded that reducing PSCI could positively impact on the functional activity of stroke survivors, and enhancing functional activity could also reduce Post-Stroke Cognitive Impairment (PSCI) and therefore Physiotherapists should endeavor to assess cognitive impairment among stroke patients and incorporate treatment strategies that will enhance functional outcome.
Introduction
Stroke, also known as cerebrovascular accident (CVA) is a rapidly developing loss of brain function due to disturbance in the blood supply to the brain. The disturbance in blood supply can be due to ischemia caused by blockage from thrombosis, arterial embolism, or a hemorrhage (Sims & Muyderman, 2009 ).
Loss of brain function could result to inability to move one or more limbs of one side of the body, inability to understand or formulate speech, or an inability to see on one side of the visual field depending on the area of the brain affected (Donnan et al., 2008) .
Stroke is the leading cause of disability in both the developed and the developing world (Feign et al., 2009 ) and results in significant impairment and activity limitation in many functional domains (Hommel et al., 2009) . Reports showed that within 12 months after stroke, approximately 37% of patients will die and 10% will experience a recurrent stroke. Stroke can also result to a wide range of deficits affecting cognitive functions both during the acute and long term (Nys et al., 2005) . Age, functional status, co-morbidities, and cognitive functions are known to be the predictors of functional outcome in stroke (Denti et al., 2008) . Post stroke cognitive impairment (PSCI) is a mental deficit that usually develops during three months after stroke with a minimal duration of six months which is not associated with any other condition or disease like depression, metabolic and endocrine disorders (Viscogliosi et al., 2011) includes impairments in domains such as memory, attention, executive function, language, praxis and perfection (Robert & Norhayati, 2014) . PSCI can be attributable to damage to the cortical regions of the brain which leads to disruption of neuronal function at remote cerebral regions that belong to certain functional networks such as frontal (pre frontal gyrus) and temporal lobes (Rosalia et al., 2014; Crofts et al., 2011) . Nearly one in four stroke patients have cognitive impairment severe enough to be diagnosed as dementia, while one in three has milder levels of cognitive impairment. When cognitive deficits are not identified and compensated for, they could lead to restrictions of daily life activities (Viscogliosi et al., 2011 (Sachdev et al., 2009) . Maya et al. (2012) found that substantial percentage of stroke patients demonstrated restrictions in some functional areas; this include: basic activities of daily living (BADL)-33%, household task (51%), travel (50%) and meaningful activities (in the social, recreational and occupational domains) (53%). The finding concludes that the population is at risk for a diminished functional activity level and social isolation which can negatively impact on their health.
The negative impact of post-stroke cognitive impairment (PSCI) on functional outcome of stroke survivors has been reported in a number of studies. The findings for instance from a study in Romania on the impact of the cognitive impairment after stroke on ADL revealed a strong impact of cognitive impairment on most domains of functional activity after stroke (Oros et al., 2016) . Nurdan et al. (2010) in Turkey studied the impact of cognitive impairment on functional outcome in stroke survivors and reported that cognitive dysfunction interfered with ADL and global recovery in stroke survivors. Another study in Hong-Kong on cognitive impairment and functional outcome after stroke revealed that cognitive dysfunction contributed most to a poor functional outcome (Mok et al., 2004) . Rosalia et al. (2014) reported that ability to regulate activities of daily living is directly proportional to normal brain function after stroke. In Nigeria, there is no readily available report on how PSCI relates to the overall domains of functional activity after stroke. A few studies are however known to have examined the relationship between PSCI and functional outcome in stroke survivors (Oros et al., 2016 
Significance of the Study
This study may provide information about the relationship between PSCI and functional activity of stroke survivors attending physiotherapy clinics in Maiduguri. This information may assist in the formulation of intervention strategies which will improve functional activity level of stroke survivors. It may also stress the need to include assessment of cognitive impairment and to incorporate appropriate intervention strategies to improve functional outcome of stroke survivors.
Methods
Participants; The participants for this study were stroke survivors, attending 
Instruments

Participant's Data Form
The socio-demographic and clinical data of all stroke patients were documented using the data forms. The forms were developed by the researcher and were used to obtain information on the participant's age, gender, marital status, level of education, side of stroke, post-stroke duration, employment status and nature of stroke whether first or recurrent.
The Mini-Mental State Examination (MMSE)
The MMSE was used to assess the cognitive impairment among stroke survivors.
It was developed by Folstein et al. (1975) and it is widely used with small modification of the test and its items. It is an 11-item scale that tests five areas of cognitive function. They are: orientation, registration, attention and calculation, recall and language. The test yields a total score of 30 with a score of 23 or less generally accepted as an indication of cognitive impairment. The levels of impairment have also been classified as none (24 -30) mild (18 -24) and severe (0 -17) (Tombaugh & McIntyre, 1992) . The scales internal consistency was adequate-alpha = 0.78 test-retest reliability ranges from poor to excellent (r > 0.75) (Tombaugh & McIntyre, 1992) . Molloy and Standish (1997) examined the intra-rater reliability ICC of 0.69 and Dick et al. (1984) 
The Barthel Index (BI)
It was used to assess the functional activity of the participants in the study. It is an ordinal scale used to measure performance in activities of daily living (ADL).
Each performance is rated on this scale with a given number of points assigned 
Study Sites
Data Analyses
1) Descriptive statistics of mean, standard deviation and percentages were used to summarize the socio-demographic data of participants.
2) Spearman correlation co-efficient was used to determine the relationship between post-stroke cognitive impairment and: Level of statistical significance was set at 0.05 alpha of significance.
Results
A total of 106 stroke survivors were approached for this study from the Physiotherapy Departments of the University of Maiduguri Teaching Hospital and the State Specialist Hospital, Maiduguri, Borno State, out of which six (6) of the stroke patients were excluded thereby resulting to a response rate of 94.3%.
Three (3) were excluded because they refuse to participate, two (2) were aphasic and another one (1) excluded due to visual problem all of which have an influence on response the participants will give for the questionnaires. 
Socio-Demographic and Clinical Characteristics of Participants
10
.07 (range = 0.25 -48) months. Majority of the participants were suffering from right sided hemiplegia (52%), as were those with the first incidence (98%), base on marital status the percentage of those who married was higher (62%), those employed were higher (51%) than those unemployed, and base on educational status those with Qur'anic education only were higher (47%) ( Table 1) . Table 2 shows the results of the correlation analysis between scores of the participants on the Mini-Mental State Examination (MMSE) and the Barthel Index (BI) scale. A positive and significant relationship was found between post-stroke cognitive impairment and overall functional activity of stroke survivors (r = 0.55, p = 0.00).
Relationship between Post-Stroke Cognitive Impairment and Functional Activity of the Participants
Relationship between Post-Stroke Cognitive Impairment and Components of Functional Activity of the Participants
Positive and significant correlations were found between scores on the Key: PSD = post-stroke duration; n = number of participants; % = percentage. Mini-Mental State Examination (MMSE) and scores on the components of functional activity such as feeding, bathing, grooming, dressing, bladder control, toilet use, transfer, mobility and stair climbing, and were found to be not significant with the bowel control component of the Barthel Index (BI) scale (Table 2 ).
Discussion
Socio-Demographic and Clinical Characteristics of the Participants
One hundred volunteer ambulatory hemiplegic stroke survivors participated in this study from the Physiotherapy Departments of the University of in Maiduguri Teaching Hospital (UMTH) and the State Specialist Hospital, North-eastern Nigeria. The gender of the participants in this study was virtually evenly distributed among male and female participants constituting 55% and 45% respectively, which is in line with findings of several studies in both the developed and the developing countries in which even distribution of participants gender was reported among stroke survivors (Oros et al., 2016) . The mean age of the participants was 55.16 ± 10.01 and the range was 23 -83 years, which is similar to the mean age of 55.97 ± 9.56 years reported in a study by Vincent-Onabajo & Moses (2016). Majority of the participants were married (62%) as were those employed (51%) which is in line with findings by Vincent-Onabajo and Adamu (2014).
The majority of the participants attended Qur'anic education, this was inconsistent to findings by Oros et al. (2016) who reported that majority of the participants had tertiary education. This inconsistency could be due to the fact that the predominant type of education in the North-eastern Nigeria especially Maiduguri is the Qur'anic education as reported by Naijainformans notes (2012) or could be due to the fact that there are no many tertiary institutions in the region. 
Relationship between Post-Stroke Cognitive Impairment and Overall Functional Activity of the Participants
A significant and positive correlation was found between Mini-Mental State Examination (MMSE) scores and overall Barthel Index (BI) score. The positive relationship between post-stroke cognitive impairment (PSCI) and overall functional activity indicates that a high level of cognitive impairment is associated with diminished functional activity and vice-versa. This finding is consistent with that of a previous study in which post-stroke cognitive impairment correlated significantly and positively with overall functional activity of stroke survivors (Oros et al., 2016) . Also, another study reported the existence of significant correlation between Mini-Mental State Examination (MMSE) and Blessed Functional Activity Scale (BFAS), Barthel Index (BI) and the Stroke Severity Scale (SSS) as measures of functional activity (Tatemichi et al., 1994) .
In a similar study by Nurdan et al. (2010) , the impact of cognitive impairment on functional outcome after stroke was investigated and a correlation between
Mini-Mental State Examination (MMSE) and the Barthel Index measure of functional activity ranging from r = 0.21 to 0.73 was reported. However, in this present study, correlation between PSCI and functional activity was different (r = 0.17 to 0.58) from reports of Nurdan et al. (2010) . This difference may be because PSCI has less impact on the functional activity of stroke survivors that participated in this study.
Relationship between Post-Stroke Cognitive Impairment and Feeding Component of Functional Activity among the Participants
The feeding component of functional activity correlated significantly and positively with cognitive impairment among the participants, the relationship could have occurred due to the deficits in cognitive function domain such as attention especially focus attention, or visuo-perception problems as reported by Nys et al. (2005) . It may also be due to hemineglect or behavioural problems experienced by stroke survivors which are important predictors of functional outcome including feeding post-stroke (Robert and Norhayati, 2014) .
Relationship between Post-Stroke Cognitive Impairment and Bathing Component of Functional Activity among the Participants
The finding from this study on the relationship between PSCI and bathing component of functional activity revealed a significant and positive correlation.
This is in line with findings from Stephens et al. (2005) which found that PSCI impacts negatively on one's ability to carry out some activities of daily living such as bathing, and may be attributable to cognitive deficits which result to physical incapacity, motor, behavioural and executive function deficits such as initiation, problem solving and planning as reported by Port et al. (2008 also be due to hemineglect and reduced muscle strength associated with stroke (Rhoda, 2012) .
Relationship between Post-Stroke Cognitive Impairment and Grooming Component of Functional Activity among the Participants
The finding of this study found significant and positive relationship between PSCI and grooming component of functional activity among stroke survivors.
Relationship was observed with a correlation coefficient of (r = 0.45), which may be attributable to inattention, apraxia, agnosia, executive function problem as reported by Stephens et al. (2005) . Other factors such as hemineglect reduced motor strength and poor motor skills may lead to limitation in self-care activities such as grooming in the presence of cognitive impairments as reported in a study by Rhoda (2012) .
Relationship between Post-Stroke Cognitive Impairment and Dressing Component of Functional Activity among the Participants
A significant and positive relationship was found between PSCI and the dressing component of functional activity of the participants with a correlation coefficient of (r = 0.41), which is similar with findings from other studies (Oros et al., 2016; Nurdan et al., 2010) . The significant relationship between PSCI and dressing among the participants could be due to the attention loss, ataxia and executive function problems associated with post-stroke cognitive impairment (Nurdan et al., 2010) . The relationship could also be as a result of hemineglect, poor social cognition and deficits in muscle strength as reported by Bohannon & Walsh (1991) .
Relationship between Post-Stroke Cognitive Impairment and Bowel Component of Functional Activity among the Participants
There was no significant relationship between post-stroke cognitive impairment and the bowel control component of functional activity among stroke survivors, this finding is contrary to previous studies (Rhoda, 2012) , which reported a significant relationship between the variables. This inconsistency could be as a result of high impact of cognitive impairment on the stroke survivors that participated in the previous studies or differences in post-stroke duration (PSD), as the PSD for the participants of this study was 9.90 ± 10.01, and bowel incontinence usually ensues in the acute phase of stroke usually <2 weeks in about 41% -52%
of stroke patients as reported by Krogh et al. (2009) . The relationship between PSCI and bowel incontinence may be due to reduced intestinal peristalsis which has been identified as a risk factor for intestinal constipation experienced by stroke patients as reported by Tania et al. (2014) which may lead to deconditioning or inappropriate abdominal press strength for defecation.
DOI: 10.4236/ape.2019.91002
Relationship between Post-Stroke Cognitive Impairment and Bladder Component of Functional Activity among the Participants
There was a significant and positive relationship between post-stroke cognitive impairment and the bladder control component of functional activity of stroke survivors with a correlation coefficient of (r = 0.39). Poor bladder control is common after stroke and is associated with cognitive deficits such as attention loss, perception and behavioural problems which in turn affects overall functional outcome after stroke (Oros et al., 2016) . Finding from this study is similar to finding from a study by (Nurdan et al., 2010) which showed that poor bladder control is associated with severe cognitive deficits among stroke survivors, this could also be as a result of speech alteration besides cognitive impairment object agnosia, communication and self-awareness problem, abstract thinking, social cognition problems and reasoning deficits which can compromise evacuation at socially acceptable time and place as reported by Rhoda (2012) .
Relationship between Post-Stroke Cognitive Impairment and Toilet Use Component of Functional Activity among the Participants
Post-stroke cognitive impairment (PSCI) and toilet use component of functional activity correlated significantly as found by this study, which is in line with findings from studies by Rhoda et al. (2012) . This correlation could be due to mild attention loss, disorientation, executive function deficits, visuo-perceptual problems, visuo-spatial problems and lack of self awareness (Stephens et al., 2005) . It may also be limited by the reduced motor skills, muscle strength and hemineglect experienced by stroke survivors (Bohannon & Walsh, 2007) .
Relationship between Post-Stroke Cognitive Impairment and Transfer Component of Functional Activity among the Participants
There was a significant and positive relationship between post-stroke cognitive impairment and the transfer component of functional activity of stroke survivors with a moderate level of correlation (0.50). This finding is consistent with previous findings (Oros et al., 2016; Nurdan et al., 2010) . This may be attributable to the attention deficits and executive dysfunction (Nys et al., 2005; Stephens et al., 2005) . It may also be limited by the reduced motor skills, muscle strength and hemineglect experienced by stroke survivors (Bohannon & Walsh, 2007) .
Relationship between Post-Stroke Cognitive Impairment and Mobility Component of Functional Activity among the Participants
There was a significant and positive relationship between post-stroke cognitive impairment and the mobility component of functional activity of stroke survivors from the findings of this study, which is consistent with previous findings by Oros et al. (2016) and Nurdan et al. (2010) . The correlation may be due to A. Abdullah et al.
attention loss, executive function, reasoning, visuo-spatial and visuo-perceptual problems (Stephens et al., 2005) , physical incapacity as reported by Rhoda (2012) , poor walking speed, balance, endurance and/or use of walking aid (Port et al., 2008) or reduced motor skills, muscle strength and hemineglect manifesting after stroke as reported be (Bohannon & Walsh (2007) .
Relationship between Post-Stroke Cognitive Impairment and Stair Climbing Component of Functional Activity among the Participants
There was a significant and positive relationship between post-stroke cognitive impairment and the stair climbing component of functional activity of stroke survivors which may be attributable to inattention, apraxia, visuo-spatial problems, abstract thinking and memory problems as reported by Nys et al. (2005) and Stephens et al. (2005) . It could also be as a result of physical incapacity, poor motor skills, strength and hemineglect associated with stroke (Bohannon & Walsh, 2007) .
Conclusion
1) A significant and positive relationship existed between post-stroke cognitive impairment (PSCI) and overall functional activity of the stroke survivors.
2) Relationship between post-stroke cognitive impairment and each of feeding, bathing, grooming, dressing, bladder control, toilet use, transfer, mobility and stair climbing components of functional activity of stroke patients were significant and positive, while the bowel control component was not significant.
3) Relationship between PSCI and the components of functional activity varied with the highest correlation observed between PSCI and the mobility component while the lowest correlation existed between PSCI and the bowel control component of functional activity.
Recommendations
1) Clinicians should create a means of emphasis on interaction with stroke patients to assess cognitive function and counsel them on programs to eliminate post-stroke cognitive impairment as this may impact positively on the functional outcome of the patients.
2) Intervention should be designed for patients with cognitive impairment with consideration for the mobility and self-care components with functional activity to achieve optimal function.
3) Future research on the relationship between post-stroke cognitive impairment and functional activity among stroke survivors should be conducted with a larger sample size in different parts of Nigeria to provide more comparable and generalizable data.
